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But, because the two surfaces 8 and S' are polar reciprocals, these
two planes are the same ; a comparison of their equations gives
Similarly, taking a tangent plane at X, Y, Z to the surface S'
and noticing that it must be the polar plane of #, y, z with regard
to the quadric, we should obtain the equations
These are the two sets of relations used in the preceding method.
Other relations could be obtained by taking other subsidiary
quadrics in reference to which reciprocation should take place; but
the preceding seem the simplest that can be found.
199. The General Integral of a differential equation involves
an arbitrary function. It may be necessary to obtain an inte-
gral satisfying certain conditions ; the latter will then be ob-
tained if the arbitrary function be rightly determined. The
process is equivalent to that which occurs in ordinary differential
equations, where the arbitrary constants are determined by some
particular relation or relations between special values of the
variables. In every particular problem the arbitrary function is
determined by means of the specified conditions.
Ex. 1.   We know that the equation
implies that the normal to the surface represented by the integral equation is
perpendicular to a given line whose direction cosines are proportional to a, 5, 1 ;
this is the property of a cylindrical surface whose axis is parallel to that line.
The integral obtained either by Lagrange's method or by the method applied
to Standard I. is
where <f> is arbitrary. Suppose that the equation of a cylinder having its
axis parallel to the line (a, b, 1) and passing through the curve ^2—y2=l in
the plane of xy is desired. The section of the above surface by the plane of
xy is obtained by writing 0=0 therein, and thus it is
According to the assigned conditions it should be
&=*\+y*.
A comparison of these equations shews that

